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Abstract
The not uncommon combination of ascending aortic pathology with late presenting coarctation is a difficult
surgical challenge. The two stage approach is usually adopted. The necessity for cardiac transplantation adds to the
complexity: a trans-sternal approach and single stage repair become mandatory.
Introduction
A direct approach to repair thoracic coarctation may
entail difficulties in the adult population.
Concurrent aortic and cardiac pathology represents a
rare entity. This report describes a technique of addressing
a complex pathology: a patient with an aortic coarctation,
an ascending aortic aneurysm and end stage ischaemic
cardiomyopathy.
A 58 years old male presented with tachycardia and
biventricular failure. Investigations revealed a 9 cm
ascending aortic aneurysm containing a dissection flap
above a regurgitant bicuspid aortic valve. Despite anti-
failure treatment the ejection fraction remained in the
range of 15-20%. A CT scan and an MRI (Figure 1)
further delineated the ascending aortic aneurysm and
revealed an unsuspected but very tight coarctation with
good collaterals. A subsequent attempt at coronary
angiography failed because of inability to engage the
grossly displaced coronary ostia. Very extensive coronary
calcification, reaching out to the terminal branches of the
major epicardial vessels was however revealed. The con-
ventional procedure would have entailed aortic valve and
ascending aortic replacement together with blind CABG
and repair of the coarctation. Further episodes of heart
failure persuaded us that transplantation was a more
acceptable argument. The potential difficulties of grafting
only small distal vessels in a patient who already had
severe left ventricular dysfunction was a major factor in
this decision. The patient was accepted on to the trans-
plant waiting list.
Because of his ambulatory nature he remained on the
waiting list whilst gradually deteriorating. He was
admitted as an emergency with gross congestive heart
failure some 11 months after listing. At that time repeat
right heart catheter revealed a mean pulmonary artery
pressure of 42 with a pulmonary artery papillary wedge
of 36 and a cardiac index of less than 2. His creatinine
had risen to 137 mm/l. He was admitted to hospital and
treated with Dobutamine and Frusemide infusion and
listed for urgent transplantation.
After a further 10 days a donor heart of a 17 year old
male of acceptable weight and height became available to
us. The most striking finding at the operation of the reci-
pient was the huge ascending aortic aneurysm which
contained a dissection flap. There were very poor left
ventricular function and grossly elevated filling pressures.
Bypass was established via bicaval venous cannulation
and the underside of the aortic arch. The aorta was cross
clamped just proximal to the innominate artery, distal to
the dissection flap and at a point where the aorta mea-
sured approximately 4 cm in diameter. Straightforward
removal of the recipient’s heart was performed whilst he
was cooled to 18 C. In the meanwhile the left lung could
be reflected into the now empty pericardial cavity and
the area of the coarctation exposed. A good view was
obtained although it was not feasible to place a clamp
proximally as the arch of the aorta disappeared out of the
field of vision.
Once the patient was stable at 18 C circulatory arrest
was instituted. The coarctation was incised vertically. It
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had been planned to place an on laid patch but this was
clearly not going to be possible so the coarctation area
was excised. A short length of 24 mm Vascutek graft was
then sutured in an end to end fashion between the two
cut ends of the aorta. Total circulatory arrest time for
this rather awkward anastomosis was 36 minutes. After
initial deairing the circulation was restored and the
patient rewarmed. A relatively straightforward orthotopic
cardiac transplant was performed with bicaval cannula-
tion. The aortic anastomosis was on to the donor aorta,
obliquely divided at the level of the innominate artery.
Donor heart ischaemic time was 78 minutes. Post-opera-
tively he had periods of profound vasodilatation and sub-
sequent confusion. He was ventilated for 8 days and
underwent a tracheostomy on day five. He eventually
made a full recovery with no residual neurological deficit
and was discharged home at 28 days. There was no mea-
surable difference, by non invasive techniques, between
upper and lower limb blood pressure at that time.
Discussion
10% of the patients with thoracic coarctation present
after the age of 40 [1]. In these adults there is often asso-
ciated medical pathology, with 40% of those presenting
over the age of 30 with associated cardiac conditions [1,2].
The link between coarctation of the aorta and the devel-
opment of proximal dissection was first described by
Abbott [3]. The aortic rupture, normally in the ascending
aorta, is the cause of death in 20% of undiagnosed coarc-
tation patients in a historical review [4].
The standard approach to this problem has either
been staged procedures (repair of a coarctation followed
by repair of cardiac anomaly) or a non anatomical
bypass from the ascending aorta to descending or
supra-coeliac abnormal aorta [5,6]. The commonest
simultaneous procedure is an aortic valve replacement.
In one patient the combination of extra anatomical
repair and heart transplant was described [7]. The third
option would be balloon dilatation of the coarctation
with subsequent repair of the cardiac anomaly. This was
considered in our case but decided against because of
the close relationship to an aneurysmal intercostal
artery.
A trans-sternal anatomic repair of the coarctation and
associated cardiac defects has been widely reported in
children [8] but rarely in adults. The left lung severely
impairs access to the area of the coarctation. In this
instance a combination of hyporthermic circulatory
arrest to exclude the need to clamp the aorta excluding
the need to expose and then clamp the aorta, coupled
with the ability to reflect the left lung medially into the
empty pericardial space (following recipient cardiect-
omy), made the combined procedure that of choice. The
combination of circulatory arrest and post-operative
hypertension probably delayed a full neurological recov-
ery but the eventual outcome was excellent.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
Figure 1 MRI of the chest, depicting the ascending thoracic aneurysm leading to a tight coarctation of the descending aorta. The
Aortogram also delineates similar pathology.
Parissis et al. Journal of Cardiothoracic Surgery 2011, 6:152
http://www.cardiothoracicsurgery.org/content/6/1/152
Page 2 of 3
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.
Author details
1Cardiothoracic Department, Royal Victoria Hospital, BT 12 6BA, Belfast, UK.
2Cardiopulmonary Transplantation, Freeman Hospital, Newcastle, UK.
Authors’ contributions
HP carried out the literature research, participated in the sequence
alignment and drafted the manuscript, BA helped with the construction of
the manuscript, AS was helpful in literature review and the “discussion” part,
of the paper and JD assist in the development of the manuscript and
advised on valuable amendments. The authors read and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 24 July 2011 Accepted: 20 November 2011
Published: 20 November 2011
References
1. Liberthson RR, Pennington DG, Jacobs ML, Daggett WM: Coarctation of the
aorta: review of 234 patients and clarification of management problems.
Am J Cardiol 1979, 43:835-40.
2. Cokkinos DV, Leachman RD, Cooley DA: Increased mortality rate from
coronary artery disease following operation for coarctation of the aorta
at a late age. J Thorac Cardiovasc Surg 1979, 77:315-8.
3. Abbott ME: Coarctation of the aorta of the adult type. Am Heart J 1928,
3:574-618.
4. Reifenstein GH, Levine SA, Gross RE: Coarctation of the aorta: a review of
104 autopsy cases of the “adult type” 2 years of age or older. Am Heart J
1947, 33:146-68.
5. Svensson L: Management of acute aortic dissection associated with
coarctation by a single operation. Ann Thorac Surg 1994, 58:241-3.
6. Pethig K, Wahlers T, Tager S, Borst HG: Perioperative complications in
combined aortic valve replacement and extraanatomic ascending-
descending bypass. Ann Thorac Surg 1996, 61:1724-6.
7. Morris RJ, Samuels LE, Brockman SK: Total simultaneous repair of
coarctation and intracardiac pathology in adult patients. Ann Thorac Surg
1998, 65:1698-702.
8. DeLeon SY, Downey FX, Baumgartner NE, Ow EP, Quinones JA, Torres L,
Ilbawi MN, Pifarre R: Transsternal repair of coarctation and associated
cardiac defects. Ann Thorac Surg 1994, 58:179-84.
doi:10.1186/1749-8090-6-152
Cite this article as: Parissis et al.: Single Stage Repair of a Complex
Pathology: End Stage Ischaemic Cardiomyopathy, Ascending Aortic
Aneurysm and Thoracic Coarctation. Journal of Cardiothoracic Surgery
2011 6:152.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Parissis et al. Journal of Cardiothoracic Surgery 2011, 6:152
http://www.cardiothoracicsurgery.org/content/6/1/152
Page 3 of 3
